Background and Objectives: The acquired preparedness model (APM) integrates personality trait research and psychosocial learning, which are theorized to ultimately increase risk for problematic substance use outcomes. Methods: The present study uses the APM to examine the potential mediational role of positive and negative expectancies on the relationship between impulsivity and two marijuana outcomes (ie, frequency of use and marijuana use disorder [MUD] symptom count) among an at-risk sample of young adults with history of antisocial behavior and substance use in adolescence and their siblings (n ¼ 312). Results: Results suggest a significant indirect effect of sensation seeking on recent marijuana use through positive marijuana expectancies. There also was a significant indirect effect of sensation seeking on past-year MUD symptoms through positive expectancies. No significant indirect effects through negative expectancies were found for either outcome. Discussion and Conclusions: Our findings are consistent with the APM and suggest that higher sensation seeking is related to increased positive beliefs about marijuana outcomes, which is related to higher marijuana use and more MUD symptoms. Scientific Significance: These findings suggest that positive expectancies are an important risk factor for marijuana use and misuse,
INTRODUCTION
Marijuana is one of the most commonly used drugs worldwide. 1 In the United States, 47% of adults report lifetime marijuana use and 13% endorse past-year use. 2 It is estimated that 30% of those who use marijuana may have some degree of marijuana use disorder. 3 The acquired preparedness model (APM) 4 has been theorized to explain substance use behaviors, wherein individuals who are high on risky personality traits are predisposed (prepared) to learn (acquire) certain beliefs and expectations regarding substance use, which in turn influence their substance use behavior. 5 Therefore, the APM proposes a mediational model in which high-risk traits influence specific patterns of psychosocial learning and ultimately increase risk for problematic substance use outcomes.
Most of the literature supporting the APM comes from studies on alcohol behavior among college students, [6] [7] [8] [9] [10] although a few studies have begun to apply this model to other substances, including marijuana. [11] [12] [13] [14] Two of the previous studies focused on marijuana 13, 14 found evidence for a mediating role of negative expectancies between personality traits and marijuana outcomes. The direction of the effect differed in these studies. Hayaki et al. 13 found that individuals with high impulsivity had more negative expectancies, which in turn, led to reduced frequency of use, while Vangsness et al. 14 ) found that individuals with high impulsivity had fewer negative expectancies and used marijuana more frequently. Furthermore, the former study 13 found a direct mediational role of negative expectancies in the associations between impulsivity and marijuana problems, as well as between impulsivity and marijuana dependence. Two of the three prior studies found a mediating role of positive expectancies in the association between impulsivity and marijuana use among samples of adult marijuana users from the community. 11, 13 Due to the inconsistent findings in the few studies that have evaluated the APM for marijuana outcomes, additional research is needed to parse out the role of positive and negative expectancies.
Although the three studies discussed above have tested the APM for marijuana outcomes, all used non-clinical samples. It is important to evaluate these associations in more severe populations as findings from such studies can be particularly helpful in informing prevention and intervention efforts for individuals at-risk. Prior research demonstrates greater impulsivity in individuals with substance use disorders than healthy controls, [15] [16] [17] as well as a link between impulsivity and later cannabis use and abuse. 18 In addition, research shows greater impulsivity among adolescents in treatment for serious substance and conduct problems than community controls. 19 The present study expands on the APM literature by evaluating two marijuana outcomes, that is, frequency of use and marijuana use disorder (MUD) symptom count, in an at-risk sample of young adults with a history of both substance use and conduct disorder symptoms (probands) and their siblings. The siblings are considered lower risk than the probands, but higher risk than community counterparts. 21 We hypothesized that marijuana expectancies would mediate the relationship between impulsivity and marijuana outcomes among this at-risk sample. However, given the discrepancy in the past literature, we had no a priori hypotheses regarding whether positive and/or negative expectancies would be significant mediators.
METHOD
Data were drawn from a longitudinal study on the genetics of antisocial behavior and substance use (for more detailed information, see Derringer et al. 20 ). Probands were originally identified via treatment programs and schools in San Diego County, CA and had to have one or more lifetime substance use disorder symptom and at least one conduct disorder symptom. Siblings of probands also were recruited, but did not need to meet the previously mentioned criteria. Overall, the siblings have been shown to be at higher risk for substance use and antisocial behavior than community samples, but symptom counts were not as high as those of the probands. 21 At the time of original recruitment, probands were between 14 and 19 years old, and their siblings were between 14 and 27 years old. A follow-up assessment, which included selfreported measures of impulsivity and marijuana expectancies, was conducted approximately 6 years after the original assessment. As the impulsivity measure was not administered at baseline, the present study only used data collected on probands and siblings at the follow-up assessment. Participants older than 30 years of age (n ¼ 8, all siblings) were excluded from the study to maintain the focus of the study on a sample of young adults. The final study sample (n ¼ 312) consisted of 48% probands, was 54% male, 36% white, 42% Hispanic, and had an average age of 23.5 years (sd ¼ 2.63).
Measures

Impulsivity
A 35-item, modified version of the UPPS-P Impulsive Behavior Scale 22, 23 was used to measure the five facets of impulsivity. The five facets of impulsivity measured were sensation seeking (7 items; a ¼ .76), lack of premeditation (8 items; a ¼ .80), lack of perseverance (6 items; a ¼ .68), negative urgency (7 items; a ¼ .76), and positive urgency (7 items; a ¼.82). Sample items include: "I welcome new and exciting experiences and sensations, even if they are a little frightening and unconventional" (sensation seeking), "I usually make up my mind through careful reasoning" (lack of premeditation), "I tend to give up easily" (lack of perseverance), "I often make matters worse because I act without thinking when I am upset" (negative urgency), and "When I get really happy about something, I tend to do things that can have bad consequences" (positive urgency). For all items, response options ranged from 1 (Strongly Disagree) to 4 (Strongly Agree).
Marijuana Expectancies
Marijuana use expectancies were measured using an investigator-adapted 18-item Marijuana Effect Expectancies Questionnaire (MEEQ). 24 The investigator-adapted version of the MEEQ is a short-version of the original questionnaire 24 which included 48 items. Items from the original scale were evaluated based on the strength of their factor loadings. The top three items were chosen from each of the six subscales of the MEEQ for a total of 18 items. The original MEEQ scale has sound psychometric properties, including acceptable reliability and convergent/discriminant validity among adolescents and youth. 25 The MEEQ assesses three positive (relaxation and tension reduction, social and sexual facilitation, and perceptual and cognitive enhancement) and three negative subscales (cognitive and behavioral impairment, global negative effects, and craving and physical effects), which were combined to create two higher-order Positive and Negative Expectancy subscales (a ¼ .84 and a ¼ .81, respectively). Each item is scored on a five-point Likert scale (from 1 ¼ disagree strongly to 5 ¼ agree strongly).
Marijuana Outcomes
Marijuana use in the 180 days prior to the interview and MUD symptoms in the prior year were measured using the Composite International Diagnostic Interview-Substance Abuse Module (CIDI-SAM). 26 Marijuana use was captured with the item, "How many total days did you use marijuana in the last 6 months (180 days)?" Participants reported their pastyear marijuana abuse and dependence symptoms consistent with the DSM-IV. 27 For the purpose of this study, marijuana abuse and dependence symptoms were combined into a single continuous MUD variable consisting of 11 total symptoms.
Statistical Analyses
The nested structure of these data (individuals within families) presents a potential analytic challenge because related individuals share common family influences with a potential for interdependence among observations. Researchers traditionally measure the degree of interdependence by the intraclass correlations (ICCs) among the observed variables (the ICCs for MUD symptoms and marijuana use were .14 and .24, respectively). However, it has been argued that the "design effect," which takes into account the average cluster size, is more important in determining the extent of interdependence in the data. 28 In the current sample (n ¼ 312), 94% of the 180 families had only one proband with no sibling (58 families) or a proband and one sibling (112 families); there were 10 families with a proband and two siblings. The average cluster size, therefore, was small (1.73 individuals/family). This resulted in small design effects for marijuana use (1.41) and MUD symptoms (1.23), suggesting that clustering did not pose a problem for a single-level analysis (a design effect of 2.0 is considered a meaningful threshold). As such, the use of multilevel modeling was not warranted, and instead within-family correlation on the outcomes was controlled for using a standard error correction (TYPE═COMPLEX in MPlus).
Indirect effects from sensation seeking to MUD symptoms via positive and negative marijuana expectancies were evaluated using a product-of-coefficients test known as the distribution of the product. 29 The values at the 2.5th and 97.5th percentile reflect the lower and upper limits of the 95% confidence interval; mediation can be said to occur if this confidence interval does not contain zero. Age, gender, and proband status were correlated with marijuana use and therefore included as covariates in the models, which were run separately for marijuana use and MUD symptoms. Descriptive analyses were conducted using SPSS (version 23). All indirect analyses were conducted in MPlus version 7.31 30 using the MLR estimator (maximum likelihood with robust standard errors).
RESULTS
Descriptive Statistics
Most participants (90%) reported using marijuana in their lifetime. On average, participants reported using marijuana on 54.1 (sd ¼ 73.77) of the past 180 days and endorsed an average of 3.3 (sd ¼ 3.23) MUD symptoms in the past year. Descriptives of all UPPS-P impulsivity facets, marijuana expectancies and marijuana outcomes are shown in Table 1 . There were several significant correlations between demographic variables and marijuana outcomes: males reported a higher frequency of marijuana use (65.4 vs. 38.9 days; r ¼ .18) and more MUD symptoms (4.2 vs. 2.3; r ¼ .29) than females; probands endorsed more MUD symptoms than siblings (4.1 vs. 2.5; r ¼ .24); and there was a negative correlation between age and MUD symptoms (r ¼ À.22) with younger participants having more MUD symptoms. Bivariate correlations of UPPS-P impulsivity facets, positive and negative expectancies, and marijuana outcomes are presented in Table 1 .
Because sensation seeking was the only UPPS-P impulsivity facet that was directly related to marijuana use in the past 180 days, the mediation models described below were only performed using this facet as the independent variable. Indirect effects using the other four UPPS-P facets also were tested, but did not provide good model fit or explain substantial variance in marijuana outcomes. Table 2 shows the model results examining the direct and indirect effects of sensation seeking on marijuana outcomes through both positive and negative expectancies. There was a significant indirect effect of sensation seeking on marijuana use through positive marijuana expectancies (indirect effect 95%CI [9.10, 21.28]). Similarly, there was a significant indirect effect of sensation seeking on MUD symptoms through positive expectancies (indirect effect 95%CI [.16, .52]). The indirect effects through negative expectancies were not significant in either model. Models also were tested for the probands (n ¼ 150) and siblings (n ¼ 162) separately and the overall pattern of results was similar to the results obtained for the total sample (data not shown).
Mediation Models
DISCUSSION
This study evaluated the ability of the APM to account for marijuana outcomes in an at-risk sample of young adults. Preliminary analyses showed that sensation seeking was directly associated with higher marijuana use in the past 180 days and more symptoms of MUD. Other impulsivity facets, such as lack of perseverance, negative urgency, and positive urgency, were directly associated with MUD symptoms, but not with marijuana use in the past 180 days. Given that we wanted to evaluate both marijuana outcomes, the following discussion of the APM only refers to sensation seeking as the independent variable. We hypothesized that we would find a significant mediating relationship of marijuana expectancies on the relationship between impulsivity and marijuana outcomes. However, given the discrepancy in the prior APM literature regarding marijuana outcomes as well as the use of different measures of impulsivity, 13, 14 we had no a priori hypotheses on which facets of impulsivity and which type of marijuana expectancies would be significant in mediational models. Results indicated that only positive marijuana expectancies mediated the associations between sensation seeking and marijuana outcomes in this at-risk sample. Our findings suggest that higher sensation seeking is related to increased positive beliefs about marijuana outcomes, which is related to higher marijuana use and more MUD symptoms. In this way, our findings are consistent with the APM, which theorizes that certain "risky" traits (eg, impulsivity) predispose individuals to acquire certain beliefs, such as positive expectancies, which, in turn, lead to risky behaviors and negative consequences. This finding is particularly relevant for the sample used in this study, as individuals with a childhood history of antisocial behaviors and substance use tend to show increased levels of impulsivity. 31, 32, 33 This study adds to the existing literature, which has been inconsistent regarding the role of positive and negative marijuana expectancies as mediators. 11, 13, 14 The current study replicates the findings of two prior studies 11, 13 that demonstrated a mediating role of positive expectancies in the association between impulsivity and marijuana use among samples of adult marijuana users from the community. On the other hand, the current study did not find a mediating role of negative expectancies in the association between sensation seeking and marijuana use, which was previously demonstrated. 13, 14 In the present study, only positive marijuana expectancies mediated the association between sensation seeking and MUD symptoms. It is possible that this inconsistency relates to the at-risk nature of our sample and that in our sample, 90% of the participants reported lifetime use of marijuana. For example, a study using an at-risk young adult sample (ie, participants with parents who had a substance use disorder) found that negative expectancies in adolescence prevented marijuana use in young adulthood; however, 82% of the young adults reported never using marijuana. 34 On the other hand, a research study using a clinical sample (ie, individuals in treatment for MUD) found that positive cannabis outcome expectancies, but not negative outcome expectancies, were a direct predictor of marijuana use. 35 This is consistent with other research with individuals endorsing substance misuse, which shows that positive expectancies seem to play a more salient role in substance use behavior than negative expectancies. [36] [37] [38] The literature has shown negative expectancies primarily play a role in preventing tobacco use, as well as influencing positive changes in alcohol treatment. 39 It also is possible that we used a more nuanced measure of impulsivity than used in prior studies. That is, our study used the UPPS-P framework, 40 which identifies five separate, though related, impulsivity facets. A recent meta-analysis 41 of various UPPS-P impulsivity facets and marijuana-related outcomes found that marijuana use was associated with all impulsivity-related facets except lack of perseverance and that negative marijuana consequences (marijuana-related problems and marijuana use disorder) were only significantly related to sensation seeking, Table 2 .
lack of planning, and positive urgency. This meta-analysis also found small effects for marijuana use and medium effects for marijuana consequences. 41 Because our analyses tested a mediational model that included marijuana expectancies, it is noteworthy that only the facet of sensation seeking, the tendency to seek sensory pleasure and excitement, was a significant impulsivity facet in the mediational model which also included positive expectancies and marijuana outcomes.
The current study has several limitations. First, as neither the impulsivity nor the expectancy measures were administered at baseline, we utilized cross-sectional data collected at the follow-up assessment. Impulsivity is a more distal, stable, traitlike construct, whereas expectancies are more proximal and fluid, and therefore, a mediational model is acceptable, but not ideal. Future research would benefit from longitudinal designs, capturing changes in expectancies, marijuana use, and negative consequences. Second, marijuana use was measured using a single item, which is prone to self-report and recall biases. Although using single items to capture specific substance use behaviors is a common practice, 11, 42 utilizing a method such as the timeline followback (TLFB 43 ) may provide a more nuanced and accurate assessment of substance use.
Despite these limitations, the findings suggest that positive expectancies are a potentially important risk factor for marijuana use and misuse, particularly for at-risk individuals with elevated rates of sensation seeking. There is extensive empirical support for interventions that challenge expectancies of alcohol use. [44] [45] [46] As such, challenging expectancies about marijuana's positive effects may be an effective intervention for reducing marijuanarelated problems among at-risk individuals.
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